Toxicity studies and distribution dynamics of retroviral vectors following intrathecal administration of retroviral vector-producer cells.
The use of intrathecal, retroviral-mediated transfer of the herpes simplex thymidine kinase (HStk) gene and subsequent ganciclovir (GCV) administration has recently been shown to improve survival in a rat model of leptomeningeal carcinomatosis. Clinical application of this approach is attractive because access to the cerebrospinal fluid (CSF) space is relatively noninvasive and distribution of producer cells and vectors may be facilitated by circulation of CSF, overcoming distribution problems inherent in solid tumors. However, meningeal inflammation, transduction and injury to normal CNS tissue, proliferation of the xenogeneic producer cells in the subarachnoid space, immune-mediated injury, and development of hydrocephalus are possible complications of intraventricular or intrathecal administration of vector-producer cells. In addition, the dynamics of producer cell and vector distribution in the CSF are unknown. To address these issues, we evaluated the safety of this approach for gene delivery and assessed the dynamics of distribution of producer cells and retroviral vectors in rats and non-human primates. In rats, transduction of normal central nervous system (CNS) structures surrounding the subarachnoid space was evaluated after intrathecal and intraventricular injections of beta-galactosidase and HStk vector-producer cells, with and without GCV. In primates, beta-galactosidase and HStk vector-producer cells were injected intraventricularly and GCV was administered either intrathecally or intravenously. Toxicity was evaluated by neurologic examination, serial gadolinium-enhanced MRI scans of the brain, and blood and CSF profiles. A subgroup of monkeys received repeated intraventricular injection of vector-producer cells and intravenous GCV. The titer of retroviral-vector was measured in cisternal and lumbar CSF samples after repeated producer cell injection.(ABSTRACT TRUNCATED AT 250 WORDS)